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(54) COMPOSITION FOR FORMING FILM, FORMATION OF FILM AND LOW- DENSITY FILM 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition for forming a film which is curable at <450° C, provides a film 
having proper uniform thickness, dielectric constant characteristics, water absorption characteristics, excellent 
CMP resistance and a small void size, useful as interlayer dielectrics in a semiconductor element. 
SOLUTION: This composition for forming a film comprises (A) a compound of the formula, R2R3Si(OR1)2, a 
compound of the formula, R2Si(OR1)3 and/or a compound of the formula, Si(OR)4 and a compound of the formula, 
R2sR(R1 0)3-sSi(OR1)3-tR2t (R1 to R3 are each the same or different and a monofunctional organic group; R is a 
bifunctional organic group; and (s) and (t) are each an integer of 0-1), its hydrolyzate and/or its condensate, (B) a 
(meth)acrylate polymer and (C) at least one solvent selected from the group consisting of an alcohol-based 
solvent, a ketone-based solvent, an amide-based solvent and an ester-based solvent. 
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4 5 0 •CJWTCOWb RFf BT* D , ff & ft 3 

ic^ft, CMPBttfcWu ^a«t>fX^$<^ 

HH*¥H] (A) R 1 R 1 S i (OR 1 ) , , R' 
Si (OR 1 ) t&XV/ttzltSi (OR 1 ) «c 
£>tflcR\( R'0)i-,SiRSi (OR')hR' 
, (R'-R£|!3-T*fc#l&oT^T*><fc<> **L* 

^^mh^Tf/ttzitzti^om&m, (b) (^ 

7*yu-h*fiAfls-&£tfic (C) 7)\s-3-fr 
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[R*S 1 ] (A) (A-l ) ( 1 ) T« 

Sft*fc«fc j3J:V/afctt-(A— 2) 

(2) "C**ft*fl3«*k *5J:V/$fctt (A— 3) T 
EHRS (3) fc^ttt:, (A— 

4) TfBHt85$ (4) -c**nefls6«, *®in*a* 

R'R'Si (OR 1 ) » (1) 

R' S i (OR 1 ) i (2) 

Si (OR') , (3) 

R» , (R 1 0)i-, SIRS! (OR 1 ),., R* , 
(4) 

(R , -R{if5]-T-4>^oTV>T*ct<s *tl?tl 

o-i©fiBre*So ) 

(B) yji^^>^>v JHtttt*?¥*))'M&&xs 
t-£0. l-i o^;i/%^eyv-*s^UT3&5 

is.fcvx^^u^^icDS^&sKtLfc^ < la 
m&m 2 1 (a) ^±ftD7K^^s&^tcjfe 

JlbfcSfiS»<0«&T, (A— 4) / { C (A-l) > 
(A— 2) (A— 3) j + (A— 4) } 

#5-5 0Sft%T?&»> {fc£U C (A— 1) , (A 
—2) (A— 3) 3 + (A— 4) = 1 0 

omm.%] > fro (A— 1) < (A— 2) , *o (A— 

3) < (a— 2) T'&zmmmiimcomtfmim 

HM8S3] (B) 7£yu-b**£f*XD 
8#«/t7*-*-#9- 1 3TfcStt^ l*Btt©IK 

w«ffl4] (B) u*) 

1 2ixf<Djmm7* u- b& 

sstasB i gBC&cD^F^iia^o 

[ai^ii 5 ] mmm i - 4 1 i ^gnom^ 

6 ] m&m i - 4 v ^ rn<p 1 m&Bto>mm 
mm$M%mR\zmti u ( b ) j^^cd^i 
tasT^LT (a) im*-$mite^ m^xizz 

(B) ^^^l?^W±cD^Tiim^:^TV«b^^ 

im&m 7 ] mm i - 4 1 >rti* i iiis^^m^ 

JSfflJ«^£^fc»fi U ( B ) fiS^D^?^W±© 

[««jb 8 ] tt$« 5-7i >-rti* i Essmnmm 



[000 1] 

HIU 3£fcS*L<fck 4 5 0 o CaTT^51{b* s pJ^ 
#4hbT, S§S*W*tt, qS7K«1#tt, CMPlft$^ 

[0002] 

(si oo a^ffl^nxi^o -ebr, 

OG (Spin on Glass) B&bW&ti&y^ h 

<dz ^^Mmmit^mitizm\ & zmtiitmtm 

[0 0 0 3] *ZX\ ^¥6 — 1 8 1 2 0 l^£fg£ 

it&totzmm&£i£x-b.z>, ®?mfr=£m.m o ow 

^T-$)^o b^bW^/^O^^JiP^6^SI#^ 
co^im^ii> 3. 0J^±T-$>D, SHa^bfctt^^T? 

[0004] 

[^0J*«^bJ;^i: -rzwrn *mto&. JJBBSS^ 
[0 00 5] 

[BWfti!»i-*fc»©#«] *ma^ (a) (a— 

1 ) Tffi-HKSC ( 1 ) X&Znzit&tiO (WT r -fb^l 
(1) j , i3<fcV/*fc«i (A— 2) TIB— 

»s; (2) T-^^n^>{b^ (wt r ^b^/ (2) j t 

*^-5) > *5J:V/*fctt (A— 3) (3) 
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-C£$*iMs£«J teTF r ^b^l (3) j > 

fc^tfJCs (A— 4) TKHftS (4) tf«$*iSft^ 

$j toT r ib&to (4)j wa), *<DbU7kMm 

%±U/£tzi±*(Dm&to (BIT«t**i r (a-1) 

. dtoj r (a— 2) r (A-3) «»j r (a- 

4) bJE^j > 

R'R' Si (OR 1 ) i (1) 

R' Si (OR 1 ) . (2) 

Si (OR 1 ) , (3) 

R' , ( R 1 O),.. S 1 RS 1 (OR 1 ),., R' , 
..... (4) 

(R , -Rtt[^-T-&ftftoTOT&£<> «v?*i 

0-l©3iSgn:$>6o fc«U -aS5£ (4) fcfc^T, 

(B) r;i/n^rS/S/U;i*^-rS72/*^M^e^y 
v-£0. 1-1 0^%£*T*y v-£E£UT££ 

th* C3T% (A) j5£#4>, ^±iD^^?^^iC^ 

(A— 4) / { C (A— 1 ) , 
(A— 2) *5<fctf/£fctt (A— 3) ) + (A— 4) } 
#5-5 OSS%-£&?) {fc^U C (A— 1), (A 
-2) *>«fctf/£fctt (A-3) D + (A— 4) = 1 0 
0M%} , fro (A— 1) < (A— 2) s j&O (A— 
3) < (A— 2) T-fcac£#*?£U\, £tz. (B) 

^Wtwv-^o. l-10*;i/%#S^UT& 
D> ^o^/g^7^-^-^9-l3T-$)§c:i:^ 
£U\, ££>t^ (B) 7^Ul/-hM^ 
fck 1 2 V b *5 £J$/£tz 

■ fct* * * u u- h & 5 o^e;p%w±^tpc: £ aw* u 

fm^mk^m^ u ( b ) imottw&mHomi 
-etmvt (A) j56^*-SKSfb$*. *c^±ie 

(B) ^^^^J^±©^T'^^^V«b^^ 
0±IBM^^MtJ$:»^^^U (B) & 

[0 00 6] 

'Jv-fcl/t, (A) Cfb^l (1) - (3) , C 

*fc«Ln*jga«a«i:bT (B) w*)7^y 

l/-h*»«#*fflv\ (A) - (B) dtft<z>8M2:l, 



x (o m&m^ho *<ts (a) - (o 

^-r^*^(Z>j^tKi> 4 5 0mFT?*«Mb#RT 

■U *LT* MI&fcJ:!K (B) (;* * ) 7^ >J h 
^S£tt*>J;tf (C) S^aRfc&i:, (A) 

(B) (**) r^Ui/- 

[ 0 0 0 7 ] CCT\ (A) tttz&ttzisstokfm 
Wfcfc ±SE (A) m**®mrU^M ( 1) - 
(4) ^R 1 O— a-r^T^iDTK^B^ix-ClNS^ 

2«a±*^^*ftTv***<z>, fesi^tt, cine, 

©I^ItfeoT^ct^c Sfc, (A) rt»fcj3»*± 

W&£M& (A) ^^^dtK^P^co ^7 y 
iabt S i — 0 — S 

[0 0 0 8] J^T, (A) - (C) 

[0009] (A) 

(A) fiR^tt, 4-6fi©RO^^:Wt-§ (A— 
4) ^^^^hUT^U Cftfc (A— 1) , 

(A— 2) *5«kV/*fctt (A-3) *#OT1-£o ^ 
HJ^^VxT, (A— 4) m&*m^£zt£.±*) s «t: 
CMPmWh^^o JblBHH^; (1) - (4) fc 

i i^^^T^i) 0 ccr> i m<Dm%mt u 
T(i, 7)]/*)V&s r 1 )-)^ 7VJI& Wi/i/fr 

T&> 7D^I/S, T^l/fifcif 

(1) - (4) fcfcl^T, T'J-;i/S^UT«:, 7^ 
[0 0 10] -raa (l) r-^^b^io^^Jh 



(4) 



*SH2 0 0 1—2 9 



n-rh^>y7>> '>7f;Ky-sec-7F^> 
v-?X ^f;ir-y-tert"7h^>^7>> i/ 
^il/y7xy^>y7X i/Xfjl/y^ h^>y7 
X >>*xfji/i?xh+y^7X ^x?-;u— n— 7 
D#*:y;y5X fyx^u— i s o-7D^yi/ 
7X y-xf^-n-ri^ryy^X s^^u— 
fy— s e c— 7 Y^-i/yy X V^-A — v— t e r t 
-7h^>y7>, i;xfjl/y7xy^ryy7X ^— 
n-ra^l/^h^yyyX y-n-7D^i/^x 
h*^>5X ^-n-rD^^-n-rD^^y 
$/7 X v— n— 7*D e;y— i s o— 7D^yy 
y-n-ro^h-y^n-^b^ryyyy, ^ 
— n — 7*D t^;i/ — i/ — s e c — 7" h 3r> X — n 
— 7*D t:;y— v— t e r t— ^ h ^ryy^X J/— n— 

rDt:^i;-7x^y^7X ^iso-rnt: 

5/7 X i s o~7D tr;iA-v— n— rn^^-iy i/ 
y-i s o-7o^^-i s o-rD^^ry 
X i s o—yu e;y— v— n— 7 
x y— i s o—7u t:;i/ — v— s e c— b 3^x>^ 
X ->*— i s o— 7U tT;i/— v— t e r t— r h^viy 
•5 X V — iso — /O b^;i — v — 7xy^ryy7>, 
i>— n— r*5>5/7X y-n-7fjl/yx 
^yy?X £/ — n — 7^-Jl — is — n — 7uyf^ > i, 
5X y-n-Wk-^-i s o-rD^^ri/yy 
X i> — n — 7^-)l — i/—n—7Y%-i/i/7 X 5y — n 
— Z^-tVI — y 7 — sec —7 ^yy7X i> — n— 7^ 
;y— tert-7h^ryyyX ^— n— >^;y— 
y-7x;^yy7X y-sec-7^^h^y 
*>-?X £/ — sec — y-^;i/^xi h^Pi/i/^ X V — s 
e c-7^>-n-7D#^yy7 X v— s e c 
— 7?-)\> — V — i s o— yxi-ftiri/i'? X V — s e c 
—73~)\s—i?—Ti—7 h^ryyy X 5y— s e c— 73* 
^y-sec-7h^yy7>, y-sec-7^l/ 
— iy — tert — 7h^yy7X S/ — sec — 73~)\/ 
-y-7i;^yy7X V—t e r t — 73-))/*/* Y 
=^X>^X *>"~t e r t-7*Wy'x >> 
^— t e r t-7f;^-n-7D^^i/i/7 X 5> 
-ter t— 73~)V— V— i s o-rn^yy?^ 
y — tert —73-)l — 5y— n— 7 Y 3r 5 X ^— 
tert —7-J-Jl — y 5 — s e c — ^ h 3f % > 5 X v — 
tert — 73-Jl — is— t e r t — :7* h^yy7>, ^ 
-tert-7*^ — $/— ^xy^X^X 2/7 xX 
Jk>7^yy7>, y7i^Jlr-y-x^yy 7 
X y , 7jx;k-i;-n-7 , D^i/y7X y7xx 
Jl — i/ — iso — 7"D yi/7>, S/7i —A — y/— 
n-7F+y s >7>, ;>'7 xx^-s e c— 7Y* 
S^>7X i/7 3L~)b — y-tert-7*F^>y7 
X ^7x-;i/^7xy'^i/>'5>3S:if^tf^n5o 
[0 0 l l] (2) 7f«d*L*^h6«W>H 



ttmtLX&s *t^I/H>M h=^>>7X /Wl/HJ 
xh**X>7X ^^;UbU— n— 7*D^i/^>^X 
^Wf'Mso-rD^yyyX t^frYV— 
n— 7 Y ^Wh'J-sec-7h^y 

7>, ^;i/MJ— ter t— 7h*«> f /7>, 

MJy'my'^iy^X x^Uh i;y h^xiy^X x 
^l/M^h^y^X x^i/hy— n — rn^iy 
>^X x^;i/HJ— iso- rD#*S^>^X x^ 
;Pb'J-n-7*b^yy7>, xf;i/ h U— s e c— ^ 
h^X>^X x^l/h'Mert-rb^y 
X if;^ij7xy^7>, n— rut^i/MM 
h^yy7X n— rnif;i/bUxh^rfyi/^X n— 
rD^^U- n— rD#*^>9X n-7DWI/b 
';-iso-7D^yi/7>> n-7Dt:;i/h';-n 
-7h^r^y7X n—7VWYV—sec—7Y* 
X>^X n— Tn^h'J- 1 ert- 7Y^^ 
X n-rDt:;^'j7xy^>y7ys i-7*Db:;i/ 
h'^F^yyyy, i— rn fcMP b Ux b^iy^ 
X i— rnt:;i/hu— n— TD^fyS^X i— r 
nt:;i/h i s o— 7uX*i/i/ : 7>s i—7u&is 
h«J-n-7*h^y$/7X i-7De;i/hU-sec 
-7h^>i/7X i-7Dt:;i/h';-ter 
=^>^X i— 7"D^l/b»j7xy , ^ri/i/5X n— 
7^FU^F^yy7X n— b 'Jx>+yy 
^X n-7^;i/ h 'J-n-7D^^y «>y y, n— ^ 
^;i/h U— i s o— 7*D^yy7>, n— h U 
-n-7^yy7X n-7"f;i/hU-sec-7*b 
^>y7>, n-^l/hU- 1 ert— rb^iyiy^ 
X n-7Wh'J7xy^yy7X 
MMh=^>*>^X sec-r^b'Jxh^yy 
^> s s e c— 73-)V— Y 'J-n-7 , D^yy7>, 
sec — 7^1/ — h 1 ) — iso — 7ui£5ri/*y=7^^ s 
ec- 7?~)\r- bU— n— 7Y*^>7>, sec— 7 
sec— rh^iy^X sec-7*f;i/ 
— h 'J — tert — ^b^rv^X sec — 7^-)\ — 
Y')y^y^>^>, t— 73-)\>YV* h^rfyiy^ 
X t— r^yhUxh^riy^^X t— y^yh'J— 
n— rn^^iyv^X t-7f;i/h»J-iso-7D 
^fy^y^X t— n— 7 heists? 

t-y^hu-sec-rh^yy^x t— 

h»J-tert"-7F^yy7>, t-7Wh'J7x 
/^r^iy^X 7xx;i/hijyt Y^>>7>s 7x-Jl/ 

hVih^-S/S/^X 7xx;^ij- n -7 , D^i/> 
7xxj|/hU- is o— 7D^yy7>, 7i 
n— 7Hryy7X 7xXjl/h"J- S ec 
~7h^»7X 7oir:;i/hiJ— t ert— ^h^riy 
->5X 7xx;i/hij7x7^>y7>, ftifOffe, K 
x;uhijyi h^yy7>, fcfx;uh »Jx h^S/j/^X 
7— T'^yT'D^Uh 'Jyi h^ri/fx^X r-7;7 7 
D tTjl/ h 'Jxf^ryy7>, 7-^^^^^ 
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MMh**»7X 7— ^yS/K+^DWI/hUx 

[0012] ££tc N -^^ (3) -e*$nsYb^»© 

vv^X 7h7-n-7D^yy7X i 
so-rD^yy^X ^ h 5— n— 7 h **>7 X 
fh7-sec-7*h^>y7>, f h7-tert- 
7h*3^5X Th77x^y>>7>^M^ 

[0 0 13] <b£^ (1) - (3) <Doh. m\s< 
ii, ^ h ^ ^yi/7X t 1 h ^jl h ^yy 7 x ^ 

h tK^t > v 7 X 7 1 h^— i s o— zrntf 
^J/7X *7-)\>YV* b*S^>7X y<^;i>M;x 

fJl/F'J-iso-ro^yy^X 7xz 
h^yy7>, 7x-;uh'JJih^r2/J/7>, 
^b^»^X vy^l/i/xh^^X y7i 
XJl/>?p< b^X>7X */7 3L~)\,i/jL h >T' 
»D,-«fc»*U<tt, fh7^h^i>7>, 
xh^>>^x ^f;i/h'^F^yy7X y^l/h 
i;xb**X>5X *Jtt)V*J* h*S^>7X iM?- 
;y^xh*:>:y^>T-£>3o ^£>i£, lfI$)3U£2 

[0 0 14]-*, J3BHKS& (4) t*jl^T, Rfcfc, 
2fBomUt«^U s;fe«fcmttO-l©igR£** 
1"o -CT% ±IBHK^"(4) iCi5^T> 2«D#|&g 

Tl>T*<fcl^o (4) fcfcOT, 7V— 1/ 

[0 0 1.5] Hl&a; (4) 

LTfcfc, tr* (hu^ h+^>»j;u) **x tr* (h 
'jxh^ij^j ^^>, t:* (h;— n— mm* 

;u) **x if* (h'J-n-7h^>yU;H 

X (HJ— sec— rh^ri/i/»);p) y<*X K 

■JTVia+S/^iJflO y<*>^; 

[0016] i, 2— tr* (m;^ x* 

X 1, 2— (hUxh^'J;i/) x^>, 1, 
2— tf* ( Y 'J-n-7D^yy ^ x 1 , 
2— (h>;— i— *>V)),) x*x 1, 

2— tr* n — 7>**»»w x*x 1, 2 

— My (F'J-sec-7h^yyij;H x*X 1, 

2— tr* (hu— t-^h+i/i/>;;i/) x*>&^o 



1, 2— t:* x*>$f ; 
[0 0 17] 1— h*is*m$'Vfr) — l— 
(h V;* h*v^U;U) y<*X l-(yxf^f 
;^W-l-(hUxh^yyt; ;I/ ) x __ 
(y-n-7D^y^fji/yi;;i/) — i — (Hj— n 

— rn^^>^v;i/) ^^x l— i— 7d#* 
'>^^;i/^'j;i/) —l— (h«j— i— 7D^»y 

^^X 1— (y-n-7F^ry^^k>'JJl/) — 
1— (HJ— n— 7Y*isi/i))V) jrf*X 1— 
sec— ^h^rSy^^i/^j;;^) — l — (MJ— sec 
— 7h*>>^'j;u) y<*X 1- (^-t-rh^y^ 

^;i/->»;;i/) — 1— (h;— t— 7h^>ij;i/) 

>&*OT1 — (^r;i/rj^^^;^>U;y) — l— (h 
U7JI/3^yyi;;i/) y**>$S; 
[0 0 18] 1— (Syp< h^y^^l/y'J;i/) —2 — 

)\s*/V)V) —2— (HJxh*i/S/ij;i/) jcl^x 1 — 
(^— n— rnsK^S/^^-;uS/iJ;i/) —2— (hU— n 
— 7*D^^r^^';;i/) o:^x 1— (S?— i— rniK* 
—2— (h'J— i—rD^^rfy^'; 
x^x 1— (5*— n— fY^st^fri/Vfr) — 
2-(b'J-n-7b^y'j;i/) x^X 1— (x— 
s e c-7h^^yU;i/) —2— ( t> »J— s e c 
-7*h^yytJ;i/)x^> N 1— t— >*>**>^ 
— 2— t—^h^r^^'j;i/) oi* 

>3&^1— WTJi'ttisjif-juisyjD —2— (b 

[0 0 19] tf^ (v^ h^rv^^>'J;U) ^^X 
—yuifs^^^yy))^) y<^x t:^ (>>— i— r 
y^^y'i^) y^^X (y-sec-7f^y 

y^;i^>'j;i/) y<^>, t:^ {^—t—yv^^jv 

;u)^X 1, 2— (5?xh^fF/ij^) 
x^x 1, 2— fcf^ (^— n— 7D^y^^;k>iJ 
;U)o:^x 1, 2— tT* (y-i-7D^y^W 
>>U;i/) x^X 1, 2— tr* (y-n-7h^ry^f 
x^x 1, 2— « (y-sec-7Fdr 
y^fJi/y'j;i/) x^x 1, 2— tf* (iy— t— 
*:>y<^;i/S/V;U) x^>^ifCDl, 2— bT^ 

[0 0 2 0] 1, 2— bT^ (MM Y*isis*))l) ^> 
-ifX 1, 2— (hUxh^i>>>ij;y) ^>-{fx 
1, 2— tT^ (b'J— n— rD^i/'>iJ;i/) ^xt? 

x i, 2— t:^ ( h u — i— rnsf^H^iw ^> 

-tfX 1, 2— tf^ (hV— n— 7Y*i'i'V)l<) ^> 

•i?x i, 2— tr* (hu— sec— rmf*>s/y;w 
^>-tf>> 1, 2— t:^ (hU-t- 7h^>yi;;i/) ^ 
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1, 3— (b',M b*2^>y;i/) ^>Hf 
>> 1, 3-tT* (h'Jxh^»iJji/) ^>t?>, 
1, 3— tf* (F'J-n-rD^yy'J;i/) ^>-fc? 

>; l, 3— tr* (b y— i— 7D^j/$/'j;i/) ^> 

Hf>, 1, 3— tf* (h'J-n-7h^ry^'j;i/) ^> 
■if>, 1, 3— tf* (b'j-sec~7h^>yij;i/) 
^>-tf>, 1, 3— t* (F';-t-7h^ryyij;i/) 

^>-tf>, i, 4— tr* (by* b*$/*>y;io 
>, l, 4— t:* (b y^ b**>*>y;i/) ^>h?>, 
i , 4— tr* ( h y— n— rn* y;to ^>-t? 

X 1, 4— fcT* (hU-i-ro^>>y)j;i/) ^> 
H?>, 1, 4— t:* ( h U — n— 7Y**s*s*)M ^> 
-fcf>, 1, 4— tr* (hU-sec-7h + yy'j;i/) 
^>-fef>, 1, 4— t* (by— t— 7Y*i/i/V)\,) 
^>-tf >&#£>£* (bVmz^i/isVju) ^>-t?> 
&; &££^lf£C£#T#3o -ztibcDtaG® (4) 

[0 0 2 1] ±IBfb£^ (4) t*(by/b 
^yy'JiH t:* (b yjtb*^>g;u) 

>fc*r©tr* (hyrw^yM^^v; i, 2 
— e* (by* i, 2— tr* 

(MJxh^i/ij;rt -x^v&tfEU, 2— t* (b 
V7JUzi*5fS/VM ^*>; l— (fy* b*v/^;i/ 
'>y;u) — l— (MM b*s^y;i/) l— 

>) /*>&££> l— (yT;i/3*3/^wi/S/y;u) — 
l— (h'J7;i/3^yy'j;i/) X£>; (^/ b* 
>;^;i/$/y;i/) —2— (by/ b**>*>y;i/) x* 
X l— (v^h*v^;i^u;y) — 2— (by^b 

^ryy'J^) x*>fcif<Z)l — (y7;i/3^y/^;i/y 

—2— (h'J7^^yyy;i/) 
[0 0 2 2] t7 (y^h^^l/y'j;i/) /*>, 
e* (^xb^^^y^) ^^>^if£7)a 
.7^^y^Wij;i/) /*>; 1, 2— t:* (>^ 
Y^stJ-frioVfr) 1, 2— £* (^h^r 

2/^;i/^';;i0 x^>fcif©i, 2— tr* (x;p;i/=j 

*is*3 L fri'V)l>) x£>; 1, 2—1^* (bV/b* 

^>-tf>, 1, 2— tr^ (byxb*y->y 
;u) ^>-tfx 1, 3— tr* (by/ b*$^>y;i>) ^ 

>if>, 1, 3— £* (b »Jxh^yyij;i/) ^>-fc? 
1, 4— tf* (by/ F^yy'j;i/) ^>-tf> s 

1, 4— t* (by^b^vvy^) ^>-tf>&^ot: 
* (h'J7Jt/3^yyiJ;b) ^>-t?>;#»*L<. « 

let:* (by/ b^^y^) /*>, tr* (by^b 
^yy'J^) /*>&tfatf* (b';r;i/3^>5/y 
;y)/*>;i, 2— tr* (by/ b**>*>y;i/) ^ 
>> 1, 2— tr* (b';xb*^>y;i/) x^>3&^© 

1, 2— t* (b'J^;i/3^r*>2/i;;|/) jc*>#0?$L 
[0 0 2 3] ±IB (A) fiS£*«jfcr ( 1 ) - 



(4) *m&m. «£s**i»fc v r'o— x-^n 

ZmiWMtz*), 0. 2 5-3*;i/©*£ffliV5c:fc 
WSK, 0. 3-2. ■5^;i/CD**iDA*^fc3&aKf 

OftUvi ®Krt*a2k<z>fi#o. 2 5-3^e;i/0$gs 

[0 0 2 4] (A) fit«««M-T««dtt (D - 
(4) ^JffiK^jR tt^-frSHRfcfcJU W^Lt 

fb£% «N& *f«g^ 5 

[0 0 2.5] ^*U-bfb^fcLT(£, flAtf, b 

yib^^-^ey (r-t^i/^-fe b^— b) b 

b'J-i-7D^y.fy (y^fr-rthi- 
— h) bU— n— 7b^y-^y (T-tr^-;^ 

Hrh^— b) h'J-sec-7^y.^ 
(7 , -b^;u7'-b b^— b) by— t— ^b^> 

•^ey (^Hr^r-fe b^*— b) 5?xb^". 
(7tt)V7*h1— b) ^— n— T-DTtf 

tr^ (T'-fe^ur-feb^b) ^— i— 

7D^y. (T-fe^l/T-feb^-b) ^ 
— n— r b • ^ (T-fe^;i/r-tr b ±— b) 
>> v— s e c-7h^y • tf* (r-tr^l/^Hr b^- 
b) ^— t— ^b^^>- (r-tr^l/T-t? b 

^— b) ^<^>, ^eyjib^v- bU^ (T'-tr^i/T-lr 
b±-b) ^-^>, ^y-n-7D^y • by* {T 

b) ^y-i-rD^y. 
by* (r-tr^i/y'-feb^— b) ^ey— n— r 
b^r^>- by* (r-fe^i/T^b^-b) ^ey 

-sec~7F+y- b'J* (T^JUT^Yi—h) 
^y— t— 7b^ri>- by* (T'-b^bT'feb 
i— b) ^b^^r* (>'*fe^>'-tr b^— b) 

^*>, by^b^^-^e/ (ai^;i/T-t bT-bT 1 — 

b) b 'i-n-ro^S/ • ^ey (x.^i/r-tr 

br-tr^-b) by— i— rn^^.^ey 

(zc^;U7-b b T^^- b ) ^ b y — n— r b * 
y'^y (Ji^^T-fe bT'-fe^-b) by— s 

ec-7^y-^; (^^l/^bT-tT 1 — b) 
>^ by— t— rb^^'^6-/ (ni^UT'-b bT-b^— 
h) v?aib^r:>- tf* (^^l/^-fc b^-fe^— 

b) y-n-ro^y • t:* (i^;i//'-tr b 

y-fe-^-b) 7* ^-i-7-D^y. tf* (i^ 
;i/r-tr hT^Zv—b) y-n-7h+y- tT* 

(x^UT-trbT-tr^-b) y?— sec— ^b 

^ri>-t* (Ji^l/T'-tr by-fe^-b) v— t 

-r^i/.^ (ai^l/T-febT-lr^-b) 
^y^b+iy- by* (iWl/r-bK^-b^-h)"^ 
>> €y-n-7D^^y • by* (i^7tf7'fe 
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r-b) i— 7*n**$" bU* (x^ 
^TMzbTMrr— b) n— 7b**>- b 
ij* (jn^;i/T-b h7tr- b) f-^>> ^y— sec 
-7 b**> • b 'J* (x^W-fe bT-b^-b) 
X ^ey— t— :7"b*:y • by* (x?-;i/7-fe b^-b^ 
-b) fb7^ (x^l/7th7tr-h) 

^y (7t^mht-h) by* (x^;u 

7-fe b^-b^-b) f-*>s VTs (7tt)]/7*Yj— 

Y) tr* (x^i/r-trh^-fe^-h) f-*>* by* 
(T-b^i/T-bb:*— b) *y (x^;i,T-b bT-b^- 
b) ^>3&^©^>*i/— hfb^l; 
[0 0 2 6] h'Jxh^>-^ (T^^l/T-bb^-- 

b) ^lcj-^a, b y— n— m^j/ • ^ey (tm? 
^;i/7Mrh^— b) ^3=">.A, by— i— 7"n#* 
(r-fe^TMrh*— b) ^;n?x»7As by 
— n— ^b^-^y (7-fe^;i/7-fe b±- -b) 
x£A, bU-sec-Zb^'^y (7*3-)\s7* 

b±- b) s^nx^As by— t— ^b*:>-^y 

(7"b^;i/T-bb7^--b) 3W3=*A* ^f^>' 
fcT* (T-b^T-bb^—b) S^IO-^A, n— 
^DTK^riy- fcT* (r-b^l/^-bb^-h) ^;i/3x£ 
A, 7n#^> ■ t* (7*fe*-;w-fe b^- 

b) i;;pn-H 7 A > v— n— ^b*^-e* (7*?)i 
7* hi— b) S^l/^x^A, ^-sec-^h^>« 
bf* (T^^T-bb^-b) S^nx^A, ^— t— 

A> ^yxb**>- MJ* (Tir^l/^-bb^-b) v 
;U3^^A N f/-n-rD^'/- by* 
r-bbt—b) ^i^x^a, ^ey— i— 7d^^ • 

by* (7^)V7^Y±— b) S^l/3x£A N ^ey— 
n-7h^>- b'J* (7W7-feht-h) 
x^A, ^;-sec-7b^>- b'J* (7tt)V? 
•bb^-b) ;yyi/3x£A, ^y— t— 7b*:y- b'J 

* (r-b^i/T-bb^-b) v;i/3-r>A v ^b^^ 
(r-b^r-bb^-b) 5Waxi>A, b'Jxb^fy 
. ^ey (xf;i/7tb7tf-h) ^;i/3~£A^ by 
— n— TD^i/'^ey (xf;i/7-feh7tr-b) V 
;i/nxr>A, b y— i— rnsffcfrj/ • * y (x^i/^-b 
bT^-b^— b) v^nx^A, b U — n — 7 b ^ri' • 
y (xwtrf7tr-h) ^l/3-»>A N b U— s 
ec-rh^ry^y (xf-^-bbr-bT 1 — b) 
nxt>A, bU— t— ^b^x-^y (x^i/^-bbT- 
■b^-b) ^3X>)A, ^xb**> • tT* (x^T 7 
-bbT-b^-b) ^l/3x>j7A v i;-n-rD^i/ ■ 
tT* (x^PT-b b^-b^-b) y;^x^7A, V— i 
-ro^^ry - tf* (x^ur-b b/M?^- b) iy;io 
x^A, ^— n— rb«""- t* (xWfeh7tr 
— b) i/^3x-)A, ^sec-7^i/« £* (x 
^;i/T"b b^-b^-b) Vfr^-^k, 9— t— *"b*- 
>• tf* (x^bT-b bT-b^-b) f>Vl/3-^A> -=E 



y;tb^>- b'J* (xf;i/7th7tr-b) 
x£A, ^y— n— 7D^y- bU^ (x^;ur*b b 
r-b^-b) v;unx^A, i— 7nX*i" b 
(oi^/'-bbT-b^— b) ^w-»)a, ^ey— 

n— ^b^riy- bU^ (x^UT-b bT"b^- b) 
3X>)A N ^-sec-^F^y- bU^ (x^;i/7> 
-bbT-b^— b) ^;i/rJxr>A s ^ey— t— ^b*iy- 
bU^ (x^7t>7tr-b) yJWx^A, ^b 
7^ (x^;i/T-b bT-b^-b) v;i/zj-^a, ^y 

(7Wl/7tbt-h) b ! M (x^l/7-tb7tr 

-b) y;^z^A, (r-b^r-bb^-— b) 

^ (x^;UT-b b^-b^-b) ^l/3X-)A N by^ 
(7t^7tbt-b) "ey (x^;i/y-b bT'-by 1 — 

b) ^urJx^A^^CD^i/nx^A^rly— b^b^g; 

[0 0 2 7] b 1 ;^ (7W;i/7tht-h)7;Kx 
^A, bU^ (xWb b7-tf-b) 7;i/U^A 
U £0)7 71/ ^x^A^rb-b ; Jfe ^ *f 6 d 

[0028] %$mtLx&, mxi*. mm, rw*- 

2— ^)\^rV>m, *\s4>WL Zt7V>& y 

7^y$IM p— b;i/x>^;u^>^ N ^>-b*>^ 
;^>^ N ^ey^DDg^ ^ddM b U^dd 

K ?*)VBL 77;*, ^x>K, ffiSMft^^lf 

[002 9] GfflMMtLT&s m?Ll*, try^x t: 
D — ;k ^7y>, tTD y v>> t^'JyX trny 

by^^i/T^x b'jx^r$>, ^eyx^y 

— >> ^x^y— yVm^x^; 

y— ;pt?>, i^rifbri/^D^-^^x ^Tiftr*>£. 
o/tx ^Ttftrfy^D^>^-b> N ^b^y^ur 

*o *m^^i:UTii, 7>tx7s *BMb± 

by?A N Tf^fb^y^A, TkBMb^y^A, 7j<mfb^ 

^ ^> •> A & tffe ««f 5 d t ^T- * « o 
[0 0 3 0] cn&jWs«EO-5^ ««*1/-Mb6«, 

^-^m^;pib©3Bsh,^«t < ft£ u^e cti^co 
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[0031] ±gama>&mm** it^m ( n - 

(4) OR 1 0— TS^ttSS^jSfil^I/tWL/T, 

iim, o. ooooi-o. 0 5^e;k #$i/<tto. 
oooo i-o. o i^;i/T-fe§o 

[0 0 3 2] (A) gfcM* fog® (1) - (4) CM 

■ ©M¥«lft?*C, 500-3 0 0, 000, 

#£L<fct 5 00-2 0 0, 0 0 0, ££«?£L< 
ttl, 0 0 0-1 00, 0 0 0HjgT'&3o 

[0 0 3 3] ifc, (A) f&frtpO) (A — 1) — (A — 
4) <Z>l!|£«, ^[JTfc^^^iC^^ Lfz&$Lfr<D 
§!l£T\ (A— 4) / { C (A— 1) , (A— 2) 
Xf/£tzl* (A— 3) 3 + (A— 4) } #5-5 O JJI 
#£U<&5-4 SM&% 1 0- 

4 5mS%T-$)!3 fcfcU C (A— 1) , (A— 2) 
i3«i;V/£fc<± (A— 3) ] + (A— 4) =100M 
%} , fro (A— 1) < (A— 2) , fro (A— 3) < 

(A— 2) T*&3o ^±3&D*^B«^t:»»Ufe^J56 
^DS0^T% (A— 4) / { C (A— 1) , (A— 2) 
&&Tfi/£tz& (A— 3) 3 + (A— 4) } #5M% 

(1) - (3) ©SiOR^10 0%jtJD7K^LT 
[0 034] (B) y^Vb-h^lt^ft 

[0 0 3 5] T;un^ri/>>i;;pgi:5^*;i/M^^ia 

b**»7>, toM^xh^*/7>, t:-;y 
[003 6] r'j;uh';^ h**>->7>> ryvi/Hjx 

>^>, TU^x^^^h^r^iy^v^^rU;^ 
>\sZi*risi/7>M; yr-frhyj* b^»7>, 7t 



x;yh ijxb^v^y, A/hUrntf+S/S/?' 
h^»7X y-^- ;i/y^ fjl/yx h^»7>, y^ 

[0 0 3 7] (3— 7#VT3*i,-7u\ZM hV*h*r 
>t/7>s (3-7^'jD^>7D^;i/) HJxh^iy 
2/5 (3— ^^UD^iy7'Dt;y) bij7"D^y 

(3— 7tn)V*is7uVjl,) 
5/7 (3-7>>Uo^yrDt:;i/) ^^ih* 
iyv^>, (3— 7£ U D*^7nfc:;i/) 
*2/i/7>> (3—7#Va*i/7n\Z)\,) 
h*i'i'5>-k£V> (3— 79Vn*is7la\+M 7)1 

[0 0 3 8] (^^^UD^f;i/) MMh^viy 
5>\ (y<*^'jD*S/y<7Vl0 hijxh^>^>, 

^^'JD^f;i/) f 'J7F^yy 7 X C**^U 
D^ry^f;i/) ^7*-;i/^ b^r^iy^V, (^^^■Jp 
y^U) yi tSO/^x b ^rfy i/ ^ # >7 U 

^^uxb^fy^V&^T) C**^ijD* 
^^)7^3^7>«; (2— **'*UD*5/ 
x?-;u) HJyth*^>7>, (2— y<^<7'jn*:yx 
HJxb^S/^X (2— y^^'jD^Xf 
hV7D^yy7>, (2-^^^'jD^yxf 

;y) ^f;i/y7h^>y7>, (2— y<^ 'J D^yx 
tVU) ^^;U^b^r^5/7> N (2^^<7>JO^r^ 
x^;i/) vy^;M h^y-^X (2— y^^UD* 
yxfjb) ^T^nh+S'S/^ (2— y^^7 
'JO^yx^l/) 7)ls3*isis?>m; 
[0 0 3 9] (3— yi^<7UD^^rDt^;y) hlMb 
^r^i>^>, (3— Vlri/T-UV)],) HJxh 
^ryy7X ( 3~yi^<7 U D^yTD h U 7"D 

^iyv^X (3— y^^<7'J D^y7Dt!;i/) hU^ 
h^r^iy^X (3— yi^^7'jD^^rDt:;i/) y^^l/ 
b=^>^>, (3— ^^^VD^syrn^) ^ 
^•;y^x b j/ ^ ( 3— yi y D^syrn t: 
M ^Wb^ryy7>> (3-^^'jD+y7 
□ w ^^jQ^f^S/^vftifo (3— 
D^iyrDt:;y) >-;i/3^^iy^>^i ; 
[0 04 0] 

h ';rD^yy 7 >, (^^-n;i/x^;i/) J* i J 
U^-;i/x^;y) y^;M^yy7>, (X^- 



(9) 



1W12 0 0 1 — 2 9 



lis iM&zu*2mixtzmn\zmLx*>^o 

[0 0 4 1] £tit>(D*T\ fcTx;i/byy b**»7 

y>, 7U;i/h'jxh^>y7X y^-;i/hu^ b* 
>>^>, ^x;ub yxb*->xv> (3— 

if7p\±M h'Jxh^>i/7>, (y*^yn*S/y 

byxb**>>7>^ (2-^^^'JO^ryxf;i/) b 

xb*iy^>, (3-^^^'jD^y7Dt:;i/) by 
yb**>:y^> N (3-^^^'jD^yrDt:;i/) b'J 

ih^»7>, C^x^x^ao byyb*^^ 
> s U^x;i^;i/) byxb*x^>, *«(#t:» 
*U\i 

[004 2]7^ »;;i«x^^;w!)A<*:«i: LTfct, y 
p-)V7$ y b— K x^PT^y b-k n-7Dt;i/ 
7^»jU- k iso— ^otr;i/>^i;i/— b> n— :/ 
^I/7^'Jl/- k iso-7W^';i/-K se 
c—73-)V7Z »J U- k t e r— V^)V7*7 ] ) U- 

k roi/T^yu— k 

j-frTt? y i/— k ^t^t^ y k j-yvrz 

UU— b> fS/^'J b- bs H5r*>;U7^ y U— 

k t 1 h ^^^i/T^ y h> ^ij-t^ut^ y u 
-k *&9tW\s7#*) u— k ^d^*^:^ 
yu-k 2— xwu'vfrs^i^yi/— k 2-th* 

D^r->x^-;ur^y U— k yxfi/>^V3-;i/7^ 
yu—h % ^'Jxfl/>^'J^l/7^'jl/-h, 2 — 
^h^yxf;i/7^'Jl/-h, / F^>^i/^!J 
3-;i/7^UU-h, ^h^Uxf 
T^y^-K 2— xb^x^l/T^'Jl/— k x:b 

^>i;xfi/>^^- ^r^yu-K xh^y 

xfl/>^'J^7^'iu-h> 2-tKD^>7D 
K/l/T^yu-h* ^7DlTl/>^'J^l/7^'Jl/- 

k ^'jrDti/>^i;3-;i/7^';i/-h, 2— yb 
*^rnt:;i/T^yb-k ^h^>y7D^u>^ij 
n-^T^yu— k y b*^#y7Dt:u>^yrj-- 

;i^yU-k 2-xF^y7D^7^UU-h, 

xh^s/j;rDtru>^ya— ;u7^y k xb* 

;i/7xz;i/7^ <J b-k y -;u7x-;i/7j;i/t^ b — ;b 
7^'Jl/-h, 2— y^W^yxf;i/7^'Jl/- 
k 2—iS^)l7i;^fr7#*) b— n— fcT- 

;h^d'Jf>, ^s/^D^^x^Tr^r^x^ur^y 

U-fs fh7tb*P7^7 , ;;i/7^'Jb-h, -rv# 
;bx;i/7£ y b- k W}/*JW7$ y b- b&i:'©^ 

y^yu-b^; 

[0 0 4 3] X7 t b>^yn~;Uv^<>yb— b^ yx 



k l, 3— 7fu>^yD-;i/s;7 
£»Jb-k 1, 4— 7*fU>^'j3-;i/s;7^»Jl/- 
b. **i>m/4n)3—wr#y]s—\> s i, 6— 
.'**it>pt)3—)),*j'r#y\,— K 2, 2— t:* (4 

-7^'jn^v7D^D^ry7xx;i/) 7d;O x 2, 
2— hf* (4— ^<7'J D^ri/voib^iy^ai-;!/) 7D 
^>&^^:P^y b-b££; bUy^o~;u^>b 

y^yu— k byy^D~;i/rn^>byr<>yb 
— k ^x'J^u b— ;i/byr^y b-h^^h 

b- b & ifOT 1 b 7 T£ y b- b H ; 35: W £ ti 

So cin^tt, iasfctt2am±$i5ii«t:ffifflLT*i 

[0 0 4 4] ^^^';;mfx7f;i/0i^i:LTii 
^^>;i/-K xw^^ji/- b> n— r 

Dtr;M^^y U— k iso-7DW^^»Jl/- 
k n— 7W^^«JU- k iso-7f;M^^ 
yb— k sec-7f;M^i;u-K ter-7 

y*^yb-b> 'vr^M^y b-k 
^^yi/- k yx;M^^yi/-K f>;M^ij 

b-b^ K^^M^y b— k ^b^7^>;M** 

yb— k ^if^>;M^^y b— k ;***7^>;i/ 
y*^yb— k s^n^^M^y b— k 2— 

x^;i/^^M^^y b— k 2— b bD^rioiT^l' 

y^yb— k ^x^u>>ryi3— ;M^^y u— 

k 4fJx^I/>^U3-;M^^'Jl/-h, 2— y b 
^ai^M^y b— k y b^^vx^U>^yn 

-;M*^yu— k ^b^'jx^u>^ij3-;i/ 
y*^yb— b N 2— xb^vi^;i/y^<>y L/— bx 

x b ^y >?xf 1/ >^ ij 'J 1/- if^r 

^#y;n^U>^y3— ;M*£yi/-b. 2— tb'D 

^rfy^D t;uy^^y b, s;7Dtfi/>^u n— ;p 
y^^yu— b> 7j<yrntb>^yn-;i/y^^y u 

— k 2— y b^r^rot:;uy^^yu-b, ^h+y 
s;rDtru>^yb-;M^^y b~-b> yb**>tfy 

rD^b><7*y3-;uy^^y b-b, 2-xh^y7 

p^M^^'ji/-b, xb^^^rntuv^yrj— 
;M**yu-k xh^y4fj7Dtu>^"jn-;i/ 
y^<> yu—b> ^>y*;M^^vi/-b> 

;i/bTb— ;M^^y b— b> yx;i/7xx;M^^';u 

— b^ xx;u*;ptr b-;uy*^y b, 2 
— ^y^7'^yx^;i/y^^yi/— b, 2~yx^ 
r^yi^i/y^^y u— b> yy^DA> 7 --z^^ 

yx^M^^'JU- b^ rh7tKD7;i/7'j;M^ 

^yu-'K ytf^xji/y^y w~b, ^y^v;u 
y^^y b- bfctfj^y y^^ y u- b« ; 

[0 0 4 5] xfl/>^ijj-;i/^^^u k v 

xfu>^ij3- ;i/^y^^y b-b^ ^yx^b>^ 
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u — K l, 3— ^i/X/'jn— ;i/5M*£yi/— 

K 1, 4— 7^U>^U3-;Uv^^ijL-- K * 

^>^-;u^U3-;uv^^^Ui/~h. 1, 6— 
^>^yn-;i^y*<>y l—k 2, 2— tr* (4— 

[0 0 4 6] *jffll£&^T, T)UO*ri/isV;m*% 

^s^^^-rs^/^-tc, its. o. 1-10 
*?£b<&0. i-8^;i/%c7)i!j^rT^n 

i o^%^^m^mw^mmm6m^ 
m^^fMtt^ < & 9 b < ft v ^ 

[0 04 7] ^«^W^C^UT, (B) 
13 (A) ^W^^iTiDiM^tSCi: 

[0 0 4 8] ^BJifcfclvTs C**) ^'Jl/-h^ 

& ^^^u;i^ftir^fiSfD*;i/^>^ n, n— ^ 
^^i/T^y^rs b\ n, N — )vr 
•\ p& tf^ssflir s h\ t * y d - h y *:<z>to& 

^ u a— ^ wiaf- u >ft tfztff b£»fc ir 

[0 0 4 9] *J6BSfc*Jl^T, T^VP-h^ 

fi*^*'j^f-i/>«y»TiS««tt, i, ooo 

-2 00, 0 0 0, J?£b<ttl, 00 0-50, 00 

[0 0 5 0] #&BJJ££^T, O**) 

b<&9-l 3T&£> 0 SP«tf^CD«5fflt:$)5fc. ft 

$(D&MV-(Xtf>\^^ «10nm, BJHS) & 
^ eOTIS^H©iBHIfi»l^»tbT»S U^o 

[005 1] *mxr> (B) mvis—hmm 
-sittK mmm 1 2 wToiifls®^ u u- h v/ 
Ztziz* y u- h « 5 o*;i/?6ja±«ir c 
u^o (B) (y*) r^yb-b^m^hbx, c 



<fc 5 HR^f 5 C i: t J: t) , 450 TOTOiSKT-ateJE. 

[0052] (B) Ttvu-vjfkmetifrm 
.mm&s (a) a» (^±uqtk^^«ap:) ioo 
mmm^n u mm, 1 ~~ 8 o mm%k b < a 5 - 

6 5iim§o lifiS*8tttt, siMs*ws 
-15, 8 0UC«U«i:;tt«si 

[0 0 5 3] (C) jffi E 

^«O0egeM«BAtttt. (A) fi£^*5J:V (B) 
(y*) 7*yu-h3M£<«, (C) ™,=i-;i/ 

iiftifc^<t* 1 mvmmizmmz tz&tm br & 

x^y— ;u s n— 7d;v- M i— 7*d;V— ;k n 
— T^y— ;k i— ;k sec-7^;-;k 
t— ;k n— ^>*;-)U, i— ^>^y— 
;k 2— tV-fy-JZJ— m sec — ^>^y— ;u s t 
— ^>*y-;K 3— jth^-rfs—M n—^*V- 

;k 2— ;k sec-A7^;-;k ^ 
r^y— ;l^3, n— 2— x^;i^\^rif 

;k 2, 6— y^^;b^r^y-;i^4. n-^^y- 
;k s e c— ^7 >^ i/)vr)^— m h y ^ ^i^y — ;i/ 
TJUzi~)V, s e c — J- b ^T^^^^l/n— ;K sec 

M *^5/^D'v*-0V— ;k 3, 3, 5 — by 

[0 0 5 4] x^l/^iJ^-M 1, 2-7Dt:i/> 
^yra-M 1, 3-7fl/>^'Jn-;K ^>^>v 
^-;i^~2, 4, 2— ^^;^>^>^— ;i^-2, 
4, ^if>^— — 2 , 5 N ^^>i/^-— ;t — 

2,4, 2— *7-)\^*-V->i?*— )V— 1, 3, vai^ 

[0 0 5 5] xfi/V^iJn-ji/^y^^x-fM 

3-jl/ty7D^l/x-fM x^-bvyijn— 
^;ux— t;k x^^>^y=7~;i/^ey^\Jei>;i/ai— 
y^M x^-u>^y=i— ;i/^ey 7i-;i/x» x.^- 

b>^'j3-;^y-2-xf;i/7f^x-r;k yi 
^■i/>^yu— ;i^ey y^;ux— ^x^-i/>^y 
n— ;i^EV x^;i/x— t 1 ;^ U y y 
rn^i,x-r;K yx^i/>^u^;^y7f;i/x 
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d t: u > ^ y 3 t:;ux— -r;i/& t'co^ffiY 

So c:tt?>T;i/3-;i/^s«84ia*si>tt2«j^±«: 

[0 05 6] C^l^T 7 ;^— ;UCDP^ n-7D/V- 
M i— 7D;V— M n— 79 J— M — 

;t\ i— m 2— ;k s 
ec— -^>^y-;K t— ^>^y-;K 3— ^h^r^ 
;k n-^\*t>v— ;k 2— >^;i/^>^y— 
;k sec-AW-;K 2-i^;-;k r 

[0 0 5 7] trY>Zkffl&£LX& 
x 2— ^*ijv>, ^^;i/v<>D^-y-y x 2, 4 

> % 7x>f3>, fcifCDfk 7-fe*-;i/7-fe h 2, 
4— 'v*tJ->$**>, 2, 4— 'Vr*>y*>^ 3, 5 
-^7*>z/7t>, 2, 4— a-**>5?tf>, 3, 5 — 
^^>^>, 2, 4— y^->v^> > 3, 5— 
>^>, 5 — ^<^l> — 2, 4-^fiJ->^;*> > 2, 
2, 6, 6 — ^ h^^^U — 3, 5-^sr^>^>, 
1, 1, 1, 5, 5, 5-^\^7;i/^-D— 2, 4^\ 

[0058] 7* ^ H*«KfcbTa:, ^A7 ^ b\ N 
— ^;t/*;i/A7^ h\ N, N-y^fM;i/A7; 
h\ x^;i^A7^ h\ N, N— ^x^;^;i/A 
y^ h\ T-b bT 7 ^ b\ N— **)VT-\>Y7\ b\ N, 
N— by 7 ^ Fh N— x^u^-fe hT^ h\ 
N, N—vx^l/^-fehT 7 ^ b\ N-^f;i/7Dt:*> 

N— *;i/^;i/t:^u^x N— ^;i/^;utro';^ 
N— r*w«;i/*>;>, n— 7*fe?-;i/fcwj$> 

[0 0 5 9] x^^i/^^t LT(i N yx^;^-^ 



-MUD^hX BBn-mt;k S^i—rnt: 
;K i«n— Hsec-7 

3— S^^^;u^>^;k i^2— x 

ixfi/>^U3- ;i/^y^;ux— gt&x^b 

□-M^^il/x-f^ lfiyxfl/>^ijD-^ 
f/xfji/x-rJk i^yxfi/>^ij3-M;- 
n— r^;bx-^;u N i^rDtri/^V^-^y^ 
^-;i/x— Pi7Dti/>yij3- ;iHEyx^;i/x 
— M7D^i/>^yn- ;i^;7dwi/x- ^ 
A\ IB7D'Kl/>^ij3-;«>'7^l/x-f;K P 

3-;k »b^>h«jy-i;3-M 7DW>^X 

;K ya^iyxf;k yi^iy-n-r^k ¥l£t 
?L$x^M ?L»n— r^-M ILttn— 7S 

x^;^ t)^ 0 cn^x^^;i/^^ii i & 
«>Si^2a^±*|Sil«t:ffifflb"C*J:i^ <rti£cs> 
(C) lSfeSl^2«J&Lh$:zg^bT^ffl-r 

[ooeo]^ (O mat. ut> 

[oo6i] *mMcomzfm®tim&, ±m> (O 
mmttm-rzifi. (a) ( 1 ) 

- (3) iHHt 

[0 0 6 2] (A) f&frzmj&tzib&to 

(1) - (3) $^P$*fc^^C7K^fctt±IH 
(C) S^T^Lfczk^WttWfeS^ttiltttet:^ 

jot^o m&&. fm^^muLx^x 

l^4)cfc^o Z<Dffa(D%JfoWj££ UT(i, 0-1 
0 0°C, $?^U<(il 5-9 0 fl CT$>So 
[0 0 6 3] ^cpffecpjgSftiail 

^yW, 3D^t7iKt, *WS<WJ*if©fiR» 
10-2 Om/z, aff^jfilS^l 0-4 0Mfl%^Jg^) 
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[0 0 6 4]3D>f^7;Ktam BMfb^X 

& (00 «©T;i/^^/;i/5 2 0, moo. [hJ2 0 
^;i^v>l o, mi 3 2UZi*mit>1x%o 
T-7T>^®r5t^J> *^*>*WB«fflll ROW 

I& (C) ig&*> (A) A»««Utr«ft«tt (1) 
- (3) fccfctf (B) tfc#*il£rbT, zk£iittW£fc 

[0 06 6] *«B^Jfflfi!^©««W^© H £ u-r 
fct TIB0-€)©^^ tf^lf SCI t&X'gZo 
<D (A) A»««fiM-«fl3M (1) - (3) , *5«fcV 

(C) &&fr£&67li^)ic> flfr^fi©**4D^.T, flD 
tK^» • «£«Jfa*fTofc©^ (B) f&££?I£rb£ 

© (A) fiS^MfiWSfb^ (1) - (3) *5«fctf 
(C) Ffi£S<D3k*SIW?Jfc5 

(B) fiE^ii^b^ e»t:*P7K»« • m&m&z 
© (a) m»*m*t*toem (D - «) , <b) 

E&MScfctf (C) /£#fr£&£rIi§i«C> F/r/£g©*£ 

3> (A) j*ft««lti»-tfl2A* (1) ^ (3) , (B) 
E&frfccfctf (C) pfi£S©7lc£ 

[00 6 7] Z<DXo tC bTff ^^*^©JfBfiR^W) 
b < fcJU 2-30 mfi%T-$» t) > 

ttfflincj&bTxnsdtt^. nanogram 

(C) SB«fcJ:*«Rt:J:oTff*>tift. £^ *«HJi 
4 0 c CT- 1 ^H»SB^O^IW©«fb«:»!l 

[0068] *mi<mm*m^xmzimrziz 
its £?*mA<omm*&fotmib, w&zmm- 



So *m%<ms$m\*. «t:s/u=i>»>i/^ sio» 

SC^tdibTOSo 

[0 0 6 9] £0«aBWBU SagBIUP*: bT\ 1 IhM 
t)TJf^0. 0 5-1. 5/zmf§K, 

m-iwamm^ o. 2-2 o^mT-$>i>o 

fcbTfcfc, ^mT, gffUIH^ 7;^>»H*U K£ 

i:#-?§£ 0 £©affiSfc£&£bTfcfc, ifMLfcii^ 
' (D±I3 (B) J^^^iaS^O^T-iffl^bT 
(A) fiJt**-BIBWb**, &l>T-±I3 (B) 
«^W±©i^#e>gj^fbfM*Tj!iilftU 

ommt-t^isms ®±S3 (b) ^©^aetu: 
©«s§rej»*m«fb$^ <a««cD8Bfb«&i:-rs^ 

[0 0 7 0] ££s ±IB© (A) ^^7)51^^^ 

(b> j*^od*BaK**jffl-rsfc», iMti6i;T, 

ftPtfttinattbfcD, ^> ^> ^JE^^©^ 
H^aiR-rsci:#-c&So iis, (B) &&<Dtm 

200-4 5 0°a ^b<(i2 0 0- 
3 5 0°CT-$>£<£>T\ ^SIi±^^J(C(iC©?gJgJ^±iC 
ilM^ix^x^^^tfo ^©x^ «BEtt«fcb<(± 
^rSt$^^TT^T^n§©^f * bt ^ 
[0 0 7 1] d^^JcbTffen^^a^jg^^b 
Wtt, RW, 3i«, 0. 3 5-1. 2g/ci 
$f^b<(i0. 4-1. lg/cifi, $^?*L< 
iiO. 5-1. 0ff/cihT$)^ o 0. 35g/cm 
"*»tTtt, HC^MAITU 1. 2 

(b) j^^^wmic^t), ss^sisi-rs^t^Tt 

ho 

1 0 0 7 2 ] $ *^©fi**{b«ttx B J H?£ 

ztii*, mm^mtDjsmmmmt\yX»^^o 

Z<DW&¥<DWffl}ti±s (B) j5fcfr£ffi 

[0 0 7 3] S&fc, «%Qi£DiKttKfl3Htt. flWctt^ 

ttt^fctt»**u tztz-&. mm 127^ 2. 

5atm, 10 0%RH, 0»1MSL^ 
^>flUf^»M^4'CD (A— 4) J5S»<3D^a**«W 
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mmm-ztb*), am, 2. 6-1. 2, mi,<& 

2. 5-1. 2, ££«?£L<<±2. 4-1." 2T* 
(B) JSE^D^fifcl.fcOra-r^Clil^T-tSo 

[0075] *wmmmm\z, m&'&tmu m 
m<Di%-&, mm$m&, msam*?*^ mm® 

£.mm£^&tlZ>Zt.frt>. LSI, y^rALSI, 
DRAM, SDRAM, RDRAM, D — RDRAM& 

[0 07 6] 

iimmffi&£vmm.%x& zztttisX^Zo 

[OO7 7]*m0Jl 

(B) (^^) 7^ 1; l/- Mi^toW ; 1 0 
0ml©7^^nic, -fVWM** J Jl/-M 8. 
3 2g, 3— (h IM h^r^^U;u) 7DWW>J 

u-M. 6 8g, Tv^-rv^n- h (A I 

BN) 0. 3 3g, 2-^Whx^y-;i/0. 2 0 

g^,t^rD^i/>>/';^— ^;i/3 o 

0 0, Sfi^^?g^9, OOOT^fce s 
PM©gtmS&9. 3T$)oL 
[0 0 7 8] &tflfl!2 

(B) r^Ul/-h^«*©WH;±BMi 
#|lt*5l^T, >fV7f;M^UU-M8. 32 g 

8. 3 2g*ffl^fcffettl^0tS^*m^*^y^ 

8, 4 0 0, SM¥ 
i$#^S#18, lOOT^o £tz. SP«©St» 
ttttl 0. 8T|)ofco 
[0 0 7 9] *K§093 

(B) M*) 7 > ^Ul/-bM^#®IBH;±l3«3fi 
^IliCfcUT, <V^;M^^UU-H8. 3 2g 
£fljivf£2— t KD^r^rD^M^^U U-b 1 
8. 3 2g^C^cffe(iP^^^m^^Uv 

^¥±s^?m* s 5, ooo, sm^ 

JS£?S#8, 6 0 0T^Co Sfex SPfiOftUff 
fcfcl 2. 6T*$)-?L 



[0 0 8 0] Hfl^qi 

^^l/h'J^h^>y7>2 4 3. 6g (^±tojc£# 
«£4&ft£: 12 0. Og) , 1, 2— tT* (h'JxF 
*>->'j;i/) x*>2 14. 5g (I^Q/jc^^^ 
SW: 8 0. 0g) , Sffiffllfitt® (B) ^2 6 
9. 2g 4 0%) , 7Dtri/>^U3 

— ;i/^ey t:;i/ji— rvi/ 5 5 9. 3 g, n— 

^>^l/^rh>2 3 9. 7 g^il^^lc, >^ 
1. Og (M^/SiOR 1 = 0. 0 0 1 mo lit) £ 
7X15 7. 7g (HiO/SiOR' = l. Omol 
it) Ufc7kS8«*Sia-C 1 fipHA»(tT«T Lfco 

ig£4&KB«T»7«* * £ t: 6 0 2 HflS5j®3 tffc 
<9*>s «ETT±««fi 1 , ooo gfc&srcatt 

titzffimrk 8 -f 'J 3>^3i^±lC^ ^>=J— h 
tt£ J: D mtp U 8 O'CT 5 #HS, &t 

2 0 0 VX 5 flf^Qg* Ufc<Z>^ 2 £ £H£TT- 3 4 0 
°C, 3 6 0°C, 3 8 0'CCDjH-C-ett-Fix3 O^Mf-QUO 
f&U $^t:SaT4 2 5-CT?mHttWftU *ftfe»J! 

[oo8 i]«aaaiaBiffiiHi 

1 . BfKS^tt 

*^fc^SWF5fiRfflfflfiS^8 0ml £SS 100m 
lcD^7^iSWal;pJfit:XtiT*H3U 4 0'W-h^ 

u—y^x i ^r^sufeo imwkco^-r)^ 2 5 

0 0 r pm3 1 #£07 tr>3- h^fl^U ±I3H 
DEM 1 iaie©^ST^bfc0^fl^^^^M^tt 
(Rudolph TechnologiesM S 
pectraLaser200) tcT«fJ^U -eo^fb 

* { [ wm&0V>7Mmm— mnm(DV->yjuD 
mm) /mmftvvyrtoomm x 1 0 0} 

O:S^^<b^<10% 
x :RIHMb*£l 0% 
[008 2] 2. i^m^ 

>r;^iM10 0kHz©«, fltH- ha- 
fi, HP1 6 4-5 1B"WI*5J: 
VHP4 2 84A7l/^3>LCR^-^^TC 

[0083] 3. msm 

mfrt>n&\stzo 

4. MlftKi 

»&*ifcaft*©WL»**, COULTERttK O 
MNISORP 100/360 SERIES£ffi^ 
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O: 10nmW±(«L»e^^c 
x : 1 Onmi^CDJfflJLtfB^fetiSo 
[0084] 5 . WHS* 

6. 

ff&tifettR«l 2 7°a 2. 5atm, 10 0%R 
H, ©^icm^SU IMBfltoffltoIR*'** 
h;i/£iJ»bfco JWWcDiBKolR^^ Hi/fcitiR 
LT, 3, 5 0 0cm''(tiS©HiOfc:iBH«i!WR© 

O: "ftiR&b 
x : DMtfi t) 

[0 08 5] 7. CMPiTte 
f#£ftfcflli£> WT©*frCBWbfco 

.SW£E* : 3 0 Og/cm 1 

iHMII:6O0 

Sffiffifck JWT©**fcT*To&p 

0:£{bfcb 

x : £TJHJ#*i3o 
.[0..0 8 6].HJfiW2 

fS660!l 1 tcfcvvts (B) fi&fri: UT^ii^O 2 £lBiS© 

ttsm^Aiv ^Yw>ii. og^ftfcDfcS'i 
m>ffi%mm*mi ufc Q f&mz& 1 iz^to 
mm 1 fc*si vt, (b) Lxsmw 3 tnBtt© 

[0087] mmi4 

rh7^h^>y7>5 0. 7g (SS:£±Q*#fl?f££ 
MM* : 2 0. OgK jW^h "J-?* b*^>7>l 6 
2. 4g (^±AD7kdilllfif^Wftff : 8 0. Og), v 
*f-)W'j* b*i/*>7>3 2. 4g (^±toKd*P«-& 
•A*: 2 0. Og), 1, 2— « (HJxh*S^> 
»JA/) ^*>2 3 0. 5g (^fa60*^«»^ft» : 

so. og), mmmitmcD (b) bkh 6 6. 7g 
W&Sfefim: 4 0%) , roKu^ya-n/^ 

^^—^1/7 9 8.9 gOS^&ttfc:, vu^ >H 
1. Ig O&^/SiOR' =0. OOlmolit) £ 
7K17 1. 3g (H:0/SiOR' = l. Omol 
it) lc«frbfc7k*ift£SiST iBMsWtrarFLfco 
«6«KDirFI*m £ 6 6 0 °CT- 2 B#ffl®B$*fc 
0%, «£ETT±««fi 1 , 0 0 0 g £ £ £Tilftg 
U ^^^S2 0%©MMfflfflfiJ^S:fffco' 

[0088] nbttftttOtote 8 -f >^ $/ »; 3 > \ 

±fc^tr>n-hifit:J:DIWiU 7^*8 0°CT5t} 



NIL *i^TWT2 0 0'CT5»IBWIftb&©fe. 26> 
lcg£TT-3 4 0°a 3 6 0°a 3 8 0 w CC[)liT-^^ 
n 3 0 OTfoflOgft U * £ IZM^T 4 2 5 °CT* 1 Bffl 

[008 9] 5 

rh7^.h^y^>7>10 1. 3g (^iJOzK^^jl 
£4M£if?: 4 0. Og) , ^frYV* F^»7>2 

0 3. o g {^hnfcfmmswwm : 1 o o . o 

g) / 1, 2— (F'Jxf^yyijjH x*>l 6 

o. 9g (^bwkfrfm&mw : 6 0. og) , m 

mm 1 S3«0> (B)^16 6. 7 g (SJK^&a : 
4 0%) > 7D^i/^»jD-;i^yrDK;i/x-f;i/ 
7 8 3. 2g, i>— i— • tr* (x^;i/7Mz 
bT-b^-h) ^>1. 7g OHK/SiOR's 

0. 0 0 4moltt) cofl^^C> 7*17 7. 5g 
(H>0/SiOR' = l. Omolit) £60°O!)0i£ 

tt- i»itt»TLfco ?g^i©aT»m 

ic 6 0 W2B#lffl^;*H*fc®tu T-tr^vr-b h > 1 
0 0.0 g&tra*, i£ETT'£^JI 1,00 

Ogfc&areiftttu ii^I2 0%«^ 
[0090] m^titzffljjmz 8 -r >^> u 3 >^/> 
us. to^fflRT2oo-CT5^Hai^bfc©^ ^e, 

^^TT*3 4 0°C S 3 6 0°a 3 8 OWjlT-^tL-?-- 

n3 o^ra-roiD^u $ &fcH£T4 2 s-c-e 1 0^ 
mmm 1 wt^iiL 1 i^to 

[0 0 9 1] Jt»0Sl 

j«wiifc*^T, mmmittmv (B) 

■Kt:2B«bAMftbT, ii^ff^bfco ff^^cfl^i? 

fiffi*. nw^jiiipatibT^fcc ^^it^ 

[0 0 9 2] j#£xfl]2 
^^bU^ b^>2/7>4 0 5. 9g 

m&mm : 2 0 0 . 0 g) N bm i» (b) ^ 

t>2 1 4. 3g (S^^WS: 4 0%) , ra^lx> 
^>J3— )\,=t; *?-)],3L— r)\s7 9 9.0 go^^a 
lz s TW>il. Og (ttK/SiOR' = 0. 0 0 
lmoltfc) £7kl 6 1. lg (H:0/SiOR l = 

1 . 0 m o 1 tt) fcigrfp bfc7k*««:fi®Tf 1 l*IH*» 
TrfTbAco ISIteimm, ^^>ic6 0°CT*2^ 
HS^*fcOT&, «BETT±«fftfi.l , 0 0 0 g fcfc 

^T-M^T2 0 0 p CT*5^^)[mbfeCD^ ££>£||£ 
TT* 3 4 0°C, 3 6 0°C, 3 8 0°CCDHT--£iV£*l3 0 



(15) 



«M2 0 0 1—2 9 9 



mm i fciRWtgwffibfeo ^n^at i iz^to 

[0 0 9 3] tmw3 

mmit&uxs mmmuztmcD (B) 



20, ooo) *twrsisw±, st^itnttCL 

fee f#£ftfcfi£©M£, JBSWliiHWfcrbTfio 

[0094] 
[111] 



mm i Jt«w 





1 

1 1 


1 2 


1 3 


1 4 


1 5 


i 

1 1 


1 2 


1 3 
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